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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft hand-over 
system to enhance the performance of a multiple 
subcarrier communication system. 

SOLUTION: This soft hand-over system uses a multiple 
subcarrier that simultaneously sends multiple subcarrier 
signals between base stations 16a~16c which acts as an 
up-link and/or down-link and a mobile unit 22. The 
transmission of the multiple subcarriers is synchronized 
so that a delay difference between the multiple 
subcarriers from different base stations reaching the 
mobile unit 22 is kept within a protection time. In an 
embodiment, subcarriers of a same set are used 
between the mobile unit 22 and base stations of 
different cells, while subcarriers of a different set are 
used between the mobile unit 22 and base stations of 
different cells in other embodiment. When the 
subcarriers of the same set are used, the mobile unit 22 
receives down-link signals of the same data contents 
from different base stations. The mobile unit 22 handles 

the down-link signal merely as a multiple path configuration component so that the diversity 
gain is increased. In the case of a multiple subcarrier CDMA system, the system can use 
subcarriers of the same set. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A method which is the method of outputting signal transmission and is characterized by 
including a step which puts signal transmission on a multiplex subcarrier and transmits it to a 
mobile unit simultaneously as a multiplex subcarrier sign from at least two base stations. 
[Claim 2]How to carry out the feature of a step which synchronizes said multiplex subcarrier 
from said at least two base stations being included so that a differential delay of said signal 
transmission of a different mold which put on said multiplex subcarrier may be settled within 
protection time of said multiplex subcarrier sign in a method according to claim 1. 
[Claim 3]A method in order to transmit said signal transmission simultaneously between said 
mobile unit and said at least two base stations in a method according to claim 1, wherein a step 
which uses a subcarrier of the same set by each base station is contained. 

[Claim 4]A step which receives said signal transmission put on said subcarrier of said same set 
with said mobile unit in a method according to claim 3, A method characterized by a step which 
deals with said signal transmission put on a subcarrier of said same set from said at least two 
base stations as multiplex way component part. 

[Claim 5]A method characterized by a step which uses CDMA codes when putting on said 
multiplex subcarrier and transmitting signal transmission simultaneously between said mobile unit 
and said at least two base stations in a method according to claim 1. 

[Claim 6]A method by which a step which uses a subcarrier of a different set to said at least two 
base stations being included in a method according to claim 1 in order that said step to be used 
may transmit said signal transmission simultaneously between said mobile unit and said at least 
two base stations. 

[Claim 7]A method characterized by a step which restores to a signal put on a subcarrier of said 
different set to each base station in independent in a method according to claim 6. 
[Claim 8]A method characterized by a step which uses different CDMA codes to said at least 
two base stations in order to put on a subcarrier of said different set and to transmit signal 
transmission simultaneously between said mobile unit and said at least two base stations in a 
method according to claim 6. 

[Claim 9]A method characterized by a step which uses the same CDMA codes on a subcarrier of 
said different set in a method according to claim 6. 

[Claim 10]It is a multiple subcarrier communication system containing a soft hand over system, A 
multiple subcarrier communication system characterized by said at least two base stations of 
composition of transmitting signal transmission to a mobile unit of composition of receiving said 
signal transmission using a multiplex subcarrier from at least two base stations using a multiplex 
subcarrier. 

[Claim 1 1]A system characterized by said at least two base stations being the composition of 
transmitting signal transmission using a multiplex subcarrier of the same set in the soft hand 
over system according to claim 1 1. 

[Claim 12]A system being the composition of transmitting signal transmission in the soft hand 
over system according to claim 1 1 using a multiplex subcarrier of a set with which said at least 
two base stations differ. 
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[Claim 13]In the soft hand over system according to claim 13, said mobile unit receives signal 
transmission from said at least two base stations using said multiplex subcarrier of said different 
set, A system being the composition which restores to said signal transmission on a multiplex 
subcarrier of said different set independently. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]More particularly, this invention relates to a multiple subcarrier 

communication system about a radio communications system. 

[0002] 

[A Prior art and Object of the Invention] In the direct sequence code division multiple access 
(CDMA) system used in order to expand the capacity and reliability of a system, a soft hand over 
is well-known art. In hard hand-over, a mobile unit chooses the base station which forms the 
signal of maximum strength among two or more base stations. However, phasing of a signal 
occurs with the phasing statistics to the transmission line between a mobile unit and a base 
station. Therefore, one base station which always forms the signal of maximum strength does not 
exist frequent, either. When there is no base station which always transmits the signal of a 
principal voltage level, a soft hand over is the technique that a mobile unit communicates 
simultaneously with many base stations. By carrying out such, a soft hand over increases the 
capacity and reliability of a soft hand over communications system for the diversity obtained 
from it. A diversity is the method of improving the reliability of transmission using the 
independent fading signal with which it is received in several transmission lines, and all transmit 
identical messages. If the signal from these transmission lines is compounded properly, phasing 
will be reduced, and the composite signal with which reliability has been improved is formed. 
Therefore, a mobile unit maintains a communication link with many base stations instead of 
switching to a single base station (hard hand-over), as a result poor communication is generated 
only when all the communication links are breaking down simultaneously. If a soft hand over is 
used, since reliability increases by a diversity, the mobile unit can transmit a signal with little 
[ usually ] electric power, and can maintain fixed link quality. As a result, interference which a 
mobile unit brings about decreases and, thereby, network capacity increases. 

[0003]Usually, the data signal which changes from the continuous sign divided into some low rate 
signals (multiplex subcarrier signal) to a multiplex subcarrier modulation system is included, and, 
as a result, sign time becomes large compared with the multiplex way delay diffusion expected. 
Such one multiplex subcarrier abnormal-conditions mechanism is called an orthogonal frequency 
division multiplex-ized (OFDM) method. OFDM is a block conformity abnormal-conditions 
mechanism which maps data codes on N rectangular subcarriers which left only distance 1 which 
makes T block period/T. OFDM modulation is used in order to transmit a data bit to multiplex 
subcarrier transmission systems in parallel via multiplex and a contiguity subcarrier (called a tone 
or a bottle). Although a data signal is modulated on the subcarrier of different frequency, in order 
that each "subcarrier" may only transmit a part of data signal, the term of a "subcarrier" is 
used. 

[0004]The important advantage of multiplex subcarrier transmission the interference between 
signs produced by signal distribution (or delay diffusion) in a transmission channel, Being able to 
make it being able to reduce by inserting protection time between transmissions of the sign 
which follows, or also being able to remove, and needing a complicated equalizer for a receiver in 
this way is avoided. Since there is protection time, the copy which each sign which reaches a 
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receiver after the intended signal delayed disappears in advance of reception of a succession 
sign. 

[0005]A different mechanism of some to which possible multiplex subcarrier abnormal conditions 
are performed exists in a mobile unit and communication between base stations. Although the 
simplest cases differ, they are the cases where each mobile unit is equipped with the subcarrier 
of the block which is fixed and adjoins. It is using the subcarrier of using hopping of a subcarrier, 
or an arbitrary (un-adjoining) set as other possibilities. Multiplex subcarrier CDMA can also be 
used, and some mobile units can share the subcarrier of the same block there, in order to 
transmit each data signal using different subcarrier coding and/or spreading (diffusion-izing) 
code (CDMA codes). Therefore, coding data codes on a subcarrier using CDMA codes, and/or 
carrying out spreading (diffusion) on a subcarrier is performed, and multiplex subcarrier CDMA 
points out the broadband multiplex subcarrier abnormal conditions it is made to be possible 
[ whose point-to-multipoint connection ] for the subcarrier of the same set by that cause. 
[0006]Although the soft hand over system to a multiplex subcarrier system is not common 
knowledge, the soft hand over system is required in order to improve the performance of a 
multiple subcarrier communication system. 
[0007] 

[Means for Solving the Problem]A soft hand over system for a multiple subcarrier communication 
system is contained, and this invention can be applied to uplink (from a mobile unit up to a base 
station), and/or a down-link (from a base station to a mobile unit). A soft hand over system 
transmits a multiplex subcarrier signal simultaneously using a multiplex subcarrier between at 
least two base stations and mobile units in uplink and/or a down-link. According to a certain 
embodiment, a soft hand over system performs synchronized multiplex subcarrier transmission 
so that a differential delay between transmissions in multiplex subcarrier transmission which 
reaches a mobile unit from a different base station may be settled within the limits of protection 
time of a multiplex subcarrier sign of a multiplex subcarrier signal. At an embodiment with a soft 
hand over system, a subcarrier of the same set is used to a link between different base stations 
of a cell from a mobile unit, and a subcarrier of a different set to a link between base stations of 
a different cell from a mobile unit is used by other embodiments. In a soft hand over system 
using a subcarrier of the same set, a mobile unit receives downlink signals with same data 
content from a different base station. The mobile unit does not need to identify a signal from a 
different base station. Although a mobile unit is only treating downlink signals from a different 
base station as multiplex way component part, diversity gain is made to expand by it. In the case 
of a multiplex subcarrier CDMA system, the CDMA coding with same soft hand over system 
and/or the spreading (diffusion-izing) code can use the same subcarrier from the first. 
[0008]According to other embodiments, a soft hand over system uses a subcarrier of a different 
set to a base station which is different when connecting a mobile unit to a base station of a 
different cell. According to such an embodiment of a soft hand over system, a mobile unit of a 
down-link restores to a signal on a subcarrier of a set which is different from a base station of a 
different cell independently, and, as a result, a profit of a signal to noise ratio increases. A signal 
to which it restored by using composite of the maximum ratio after a recovery of a subcarrier of 
a different set can be compounded. According to a certain embodiment, composite of a 
demodulation signal on a subcarrier of a set which is different by a method which carried out 
weighting based on a level of electric power for a noise signal of a subcarrier with which a 
subcarrier of a different set corresponds can be included in composite of the maximum ratio. In a 
multiplex subcarrier CDMA system by an embodiment which uses a subcarrier of a different set, 
The soft hand over system can use CDMA codes which are different in a subcarrier of same or 
different set, or the soft hand over system can perform the same thing as the subcarrier up of a 
different set to do for CDMA-codes use. 
[0009] 

[Embodiment of the Invention]A soft hand over system describes the embodiment as illustration 
of the soft hand over system for the multiplex subcarrier system by the principle of this 
invention below so that it can carry out in order to improve the performance of a multiple 
subcarrier communication system. According to a certain embodiment, in order to transmit 
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simultaneously the down-link data signal containing a sound to a mobile unit, the subcarrier of 
the same set is used for a soft hand over system by different base station on a down-link. By 
doing so, a mobile unit treats the downlink signals from a different base station as multiplex way 
component part, and, thereby, diversity gain increases. Other advantages of the soft hand over 
(setting to operation of multiplex subcarrier CDMA) system which uses the same CDMA codes 
as the subcarrier of the same set on a down-link are easier operation. Since transmission is 
effectively compounded with the receiver of a mobile unit at "the time of transmission", 
additional hardware is not needed for a mobile unit, but only a certain special protocol is 
characterized by cocurrent connection in a base station. In short, it is not necessary to check 
that a mobile unit has it in a soft hand over state. 

[0010]The subcarrier of a different set to a base station which is different when connecting a 
mobile unit to other embodiments of the soft hand over system for multiplex subcarrier systems 
simultaneously in a different base station is used. In such an embodiment of a soft hand over 
system, the mobile unit of a down-link restores to the signal from a different base station 
independently, and, thereby, increases a signal-to-noise-ratio (SNR) profit. There is an 
advantage that the signal-to-noise-ratio profit which increased to the down-link for the receiver 
diversity is acquired in the soft hand over system by these embodiments. There is much more 
flexibility that distributes the subcarrier and/or CDMA codes which can be used in a base 
station. These embodiments need hardware special to a mobile unit, in order that a soft hand 
over system may restore to the subcarrier and/or the special CDMA codes of an additional set. 
These soft hand over systems must perform special multiplication and addition in order to carry 
out the maximum ratio composite of the signal from a different base station. 
[0011]The radio communications system 10 used for drawing 1 according to the embodiment 
with this invention is shown. The radio communications system 10 provides radio service for the 
geographical area 12. According to this specific embodiment, the geographical area 12 is divided 
into two or more cells 14a, 14b, and 14c. The geographical area 10 can be divided into an 
additional cell or at least two cells depending on the specific radio communications system 10, 
and each cell 14 can be divided into further two or more zones (not shown). Moreover, although 
cell 14 a~c is indicated as area of a hexagon, it is possible also at the different area shape and 
the number of cells from it. According to this specific embodiment, each of cell 14 a-c is 
equipped with related base station 16 a~c which provides each cell 14 a-c with a radio useful 
range. Each of base station 16 a~c is connected to the move switching center (MSC) 18. Other 
radio relay systems 10 can be attained as a thing like the system to which a base station is 
connected in other base stations connected to MSC at the time. The mode of this invention can 
be used for the wireless communication network of un~concentrating and a multiplex subcarrier 
transceiver. 

[0012]According to this specific embodiment, MSC18 maintains the cable or the radio link 30 to 
base station 16 a~c in the radio communications system 10, and provides the communication link 
30 which carries out a signal transmission between base station 16 a-c. MSC18 is connected to 
the network (PSTN) 20 which can be used as the public telephone network (PSTN) 20. 
Depending on a specific embodiment, a frame handler (not shown), and a call processor (not 
shown), and/or other signal processing / handling circuits (not shown) can be included in MSC18. 
Please care about that signal processing / handling circuit (not shown) can be included also in 
each of base station 1 6 a-c. Usually, processor execution software, and IC for particular 
applications and/or individual component parts are contained in such component parts. 
[0013]In this specific embodiment, each of base station 16 a~c is the terminal fixed locally, The 
terminal to the mobile unit 22, from the specification cell 14 a-c. Communications service is 
provided to one member of PSTN20 who connected with other mobile units 22 in a different cell 
specified as other base station 16 a~c in the hexagon cell 14 a-c via MSC18 and other base 
station 16 a-c MSC18. The device or circuit which measures the electric power of the input 
signal from the mobile unit 22 can be included in each of base station 16 a-c, and each base 
station 16 a-c can report the electric power of the input signal which the mobile unit 22 
measured to central MSC18. The mobile unit 22 requires communications service with other 
mobile units 22 of the same or different cell 14, or the communications service to one member 
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of PSTN20 linked to MSC18. According to this specific embodiment, the device or circuit which 
measures signal measured values like the electric power of the input signal from surrounding 
base station 16 a-c is included in the mobile unit 22. According to a certain embodiment, the 
mobile unit 22 measures signal measured values by using a common synchronization / paging 
channel of a down-link (from a base station up to a mobile unit). The mobile unit 22 can report 
the signal measured values from base station 16 a-c to MSC18, or the mobile unit 22 can only 
require from MSC18 the soft hand over connection with base station 16 a~c which has signal 
measured values which can be permitted. 

[0014]According to the principle with a soft hand over system, base station 16 a-c is put on a 
multiplex subcarrier, and passes through signal transmission mobile unit 22, transmits it from the 
mobile unit 22, and/or receives. Therefore, at least a part of signal transmission between base 
station 16 a-c and the mobile unit 22 takes the form of the multiplex subcarrier signal which 
comprises a multiplex subcarrier sign. Although the mobile units 22 differ itself, it is fixed and 
they can be discriminated from the different mobile unit 22 the inside of same cell 14 a-c, and 
between neighboring cells by using the subcarrier of an adjoining block. Instead, the mobile unit 
22 is discriminable from the different mobile unit 22 by using a multiplex subcarrier code which is 
different in itself. A multiplex subcarrier code can be made composite of both the patterns for 
communication between a tone-quality pattern (subcarrier which a fixed subset can use), a 
frequency hopping pattern (time sequence of the subcarrier in a multiplex subcarrier code) or 
the base station 16, and the mobile unit 22. It is in a multiplex subcarrier CDMA system, and the 
mobile unit 22 can use different CDMA codes that the different mobile unit 22 the inside of same 
cell 14 a-c and between neighboring cell 14 a~c should be identified. Therefore, the different 
mobile unit 22 can share these subcarriers between a multiplex subcarrier CDMS embodiment by 
putting and transmitting to the subcarrier of the same block using different CDMA codes. 
[001 5]According to a certain embodiment, the radio communications system 10 can use 
orthogonal frequency division multiplex-ization (OFDM). A whole multiplex subcarrier transmitter 
combination circuit 40 block diagram like an OFDM transmitter is shown in drawing 2. Put the 
embodiment from which the multiplex subcarrier transmitter circuit 40 differs on a multiplex 
subcarrier, and it transmits signal transmission, It can be used for base station 16 a~c (drawing 
1) and/or the mobile unit 22 which add component parts in order to carry out a soft hand over 
system furthermore, and/or are excluded. In this specific example, the multiplex subcarrier 
transmitter circuit 40 is established in base station 16 a~c, and uses OFDM. The transmitter 
circuit 40 receives the flow of a data bit like the speech information from PSTN20 (drawing 1) 
sent to the base station 16 from MSC18 from the data source 42. The coding block 44 receives 
a data flow and introduces redundancy in preparation for forward direction error amendment 
coding. The deserializer 43 is divided into the group who continued the coded data flow, or the 
bit of a block. According to this specific embodiment, the block of the coded data bit is inputted 
into the N point complex inverse discrete Fourier transform part 46 (IDFT) corresponding to the 
number of OFDM subcarriers in N. In this specific embodiment that adopted quadrature-phase 
shift key operation (QPSK) abnormal conditions. When QPSK which modulates two data bits for 
every subcarrier is used, it is on the block of the coded 2N d data bit as which 2N d expresses 

the total of a bit in an OFDM sign, and IDFT46 (a certain embodiment reverse Fast Fourier 
Transform) is performed. If it assumes that QPSK is used for this specific embodiment, a 2N d 

bit will be changed into the complex number of N d individual used for the abnormal conditions of 

N d subcarrier. Although N d can be made equal to N, the signal which carried out the excessive 

sampling is formed, and since a point-to-multipoint connection is permitted further, it should 
carry out to below N. Therefore, in this specific embodiment, setting out of the subcarrier of a 
special N-N d individual is possible for zero. 

[001 6]According to this specific embodiment, the output of IDFT46 is changed in series from 
parallel by the serializer 45, and the OFDM sign or multiplex subcarrier sign for transmission is 
formed. In order to reduce the sensitivity to interference between signs, a periodic pre fixer and 
the window wing block 47 add the portion which copied the final part of the OFDM sign and the 



http://www4.ipdLinpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/07/17 



JP f 11-178036,A [DETAILED DESCRIPTION] 



5/10 ^— v 



OFDM sign copied, and expand an OFDM sign. This is called periodic pre fixing. In order to 
reduce a spectrum side lobe, periodic pre fixing / window wing block 47 performs the window 
wing of an OFDM sign by applying a roll-off pattern to the amplitude of an OFDM sign one by 
one. An OFDM sign is inputted into the digital-to-analog converter 48, and is sent to the 
transmitter front end part 49 which changes the form of a zone waveform into the form of 
proper RF in preparation for transmission after that. 

[0017]The functional block diagram of the multiplex subcarrier receiver circuit 50 which receives 
the signal transmitted to drawing 3 from the embodiment of the multiplex subcarrier transmitter 
circuit 40 (drawing 2) is shown. In this specific embodiment, the multiplex subcarrier receiver 
circuit 50 is OFDM receiver 50. The embodiment from which the OFDM receiver circuit 50 
differs can use component parts for the base station 16 or the mobile unit 22 added or excluded, 
in order to put on a multiplex subcarrier, and to transmit signal transmission and to carry out a 
soft hand over system. In the case of the soft hand over system on a down-link (a reference is 
made also as a forward direction link from the base station 16 to the mobile unit 22). When the 
receiver circuit 50 of the mobile unit 22 (drawing 1) uses the subcarrier of the set with at least 

two same base stations 16, preceding with the receiver antenna 52 — being un-consistent 

like — "the time of transmission" — or consistently additional — receiver hardware. The 
downlink signals from some base station 16 a-c (drawing 1) are compounded by for example, 
additional (phase prediction / correction circuit) to each base station which is using the 
subcarrier and complex device (adding machine) of a different set now. 

[0018]According to the embodiment with the soft hand over system in uplink (a reference is 
made also as an inverse link from the mobile unit 22 to base station 16 a~c). Base station 16 a~c 
sends an input signal to MSC18 to which composite of "collecting" and an input signal is 
performed in the input signal from the mobile unit 22. According to this specific embodiment on 
uplink, unlike the time of the mobile unit 22 being used on a down-link, it can put and transmit to 
the subcarrier of the same or different set. Instead, on uplink, the mobile unit 22 puts on a single 
subcarrier, and transmission of it is possible, and/or it can use another abnormal-conditions 
mechanism. 

[0019]According to this specific embodiment, it is received by the antenna 52 and the OFDM 
signal from base station 16 a-c is processed using the receiver circuit 54 and the automatic- 
gain-control (AGO block 56 (lower part conversion). The processed OFDM signal is inputted into 
the analog-to-digital converter 58, and is changed into digital one. A digital OFDM signal is 
received by the level detection device 60, and the profit prediction feedback signal of AGC36 is 
formed. According to a certain embodiment, the level detection device 60 can be used in order 
to perform signal measurement about the terminating signal used by some soft hand over 
systems 62 in the control circuit 64 of the receiver circuit 50. Please understand that 
measurement of a different signal quality can be performed in respect of [ various ] the receiver 
50 instead. For example, the intensity indicator (RSSI) 65 of an input signal can be used for the 
receiver 50, a signal quality can be measured, and the output of RSSI65 can be impressed to 
said portion 62 of the soft hand over system of the control circuit 64. 

[0020]Although the place connected to the outputting part of the phase correction block 76 is 
indicated, RSSI65, In order to measure various signal measured values like the average power 
level of the signal received from the multiplex subcarrier transmitter circuit 40 (drawing 2) of the 
base station 16 by the soft hand over system described below, RSSI65 is connectable with an 
alternative position and/or many positions. An input signal can be measured according to that 
there are intensity of an input signal, + interference ratio for a noise of an input signal, a 
detected error (CRC), and advice of receipt (lack of advice of receipt is not appropriate), and 
various kinds of signal parameters like an average power level. Instead the receiver circuit 50 of 
the receiving mobile unit 22 (drawing 1) on a down-link, or the receiving base station 16 (drawing 
1) on a rise ring, Signal measurement can be performed about an input signal and the signaling 
information can be returned to the receiver circuit 50 of the transmitting mobile unit 22 or the 
transmitting base station 16 from the transmitter circuit 40 (drawing 1). 

[0021]Said portion 62 of the soft hand over system is indicated as a part of control circuit 64 of 
the multiplex subcarrier receiver circuit 50. Although only the terminal area of the number of 
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some between other blocks of the control circuit 64 and the receiver circuit 50 is indicated, 
please connect the control circuit 64 to all the blocks according to a certain form, or the portion 
of a control mechanism should understand being provided in each inside of a block Other 
portions of a soft hand over system can be provided in the block of the receiver circuit 50 like 
the inside of the base station 16 and/or MSC28 in the inside of the level detection device 60, 
and the block of the multiplex subcarrier transmitter circuit 40 (drawing 2). 
[0022]The digital OFDM signal from the analog-to-digital converter 58 is received by the 
frequency correction block 68, and timing / frequency synchronizationHzed block 70. Timing / 
frequency synchronizationHzed block 70 obtains the timing of an OFDM sign, supplies a 
frequency prediction signal to the frequency correction block 68 that initial frequency offset 
should be amended, and supplies a timing signal to the discrete Fourier transform (DFT) block 
72. An OFDM signal is changed in parallel from series by the deserializer 71, and is outputted to 
DFT72 by it. DFT72 (Fast Fourier Transform part in some embodiments) is a design which 
performs N point discrete Fourier transform on the subcarrier which constitutes the multiplex 
subcarrier signal or OFDM signal from the transmitter circuit 40 (drawing 2) of the transmitting 
base station 16 or the transmitting mobile unit 22. In the case of N d subcarrier to this specific 

embodiment, the N d complex subcarrier compounded is changed in series from parallel by the 

serializer 73, and is inputted into the phase prediction block 74 and the phase correction block 
76. As the transmitter circuit 40 (drawing 2) in this specific embodiment was described, the 
special N~N d subcarrier output from DFT72 can be treated as zero. The phase prediction block 

74 pursues the phase of N d subcarrier, a phase predicted value is outputted to the phase 

correction block 76, and, so, the phase correction block amends N d subcarrier. 

[0023]In the case of the soft hand over system which uses the subcarrier of the same set by 
different base station 16 a~c on a down-link, the phase prediction block 74 of a lot and the 
phase correction block 76 are included in the receiver 50 of the mobile unit 22 (drawing 1). 
According to the embodiment which uses the subcarrier of the same set to different base 
station 16 a-c, the amended subcarrier decrypts the forward direction error correction code of 
the multiplex subcarrier transmitter 40 (drawing 2), and is inputted into the decryption block 78 
which outputs a data signal to the data transmission point 80. In the case of the soft hand over 
system using the subcarrier of the set which changes with different base stations 16. In order to 
treat the subcarrier of a different set used in order to perform the soft hand over from the 
different base station 16 (drawing 1) to the receiver 50 of the mobile unit 22 (drawing 1), the 
additional set or hardware to the phase prediction block 74 and the phase correction block 76 is 
contained. In the case of the soft hand over system which uses the subcarrier of the set which 
changes with different base stations 16, the complex device 82 like adding machine composition, 
In order to compound each subcarrier of the subcarrier of a different set corresponding to the 
identical parts of the multiplex subcarrier sign with which transmission is performed, it is used by 
a certain embodiment. 

[0024]In the example of multiplex subcarrier CDMA, the correlation block 83 receives the 
subcarrier amended from the phase correction block 76. In order to extract the multiplex 
subcarrier sign planned by receiving mobile unit 22' (drawing 1), if the correlation block 83 is in 
an embodiment with the transmitter 40 (drawing 2), it makes the amended subcarrier 
compounded with CDMA codes correlate, and DE spreading is carried out. The correlation block 
83 uses the same CDMA codes by which different base station 16 a-c was specified as the 
receiving mobile unit 22 (drawing 1), And/or, different base station 16 a-c makes the multiplex 
subcarrier signal from the subcarrier of the same set used by different base station 16 a~c which 
is using different CDMA codes specified as the receiving mobile unit 22 (drawing 1) correlate, It 
can have composition which carries out DE spreading. The correlation block 83 uses the same 
CDMA codes by which different base station 16 a-c was specified as the receiving mobile unit 
22 (drawing 1) instead, And/or, different base station 16 a~c makes the multiplex subcarrier 
signal from the subcarrier of a different set used by different base station 16 a~c which is using 
different CDMA codes specified as the receiving mobile unit 22 (drawing 1) correlate, It can have 
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composition which carries out DE spreading. 

[0025]According to a certain embodiment, the correlator 83 carries out the direct output of the 
multiplex subcarrier signal to the decryption block 78. According to some embodiments which 
use multiplex subcarrier CDMA, correlator 82 is preceded with decryption and outputs each 
multiplex way type subcarrier to the complex device 82. When using multiplex subcarrier CDMA 
on the subcarrier of the set with which base station 16 a-c differs, the complex device 82 also 
compounds each subcarrier of the subcarriers of a different set corresponding to the identical 
parts of a multiplex subcarrier signal. In a certain embodiment which uses the CDMA codes 
which change with different base station 16 a~c, the complex device 82 is composition which 
compounds each subcarrier by which corresponded to the identical parts of the multiplex 
subcarrier sign, and made correlate using different CDMA codes, and DE spreading was carried 
out. A multiplex subcarrier sign is outputted to the decryption block 78 after suitable composite 
of the multiplex subcarrier sign of a different mold to the mobile unit 22. A multiplex subcarrier 
sign is outputted to a transmission destination or the user 80 after suitable decryption. 
[0026]Generally, since the sign speed of a multiplex subcarrier system like an OFDM system is 
substantially lower than the chip speed of a pure CDMA system, the synchronization conditions 
over a multiplex subcarrier system are not severer than the case of a CDMA system pure, for 
example. In a multiplex subcarrier system, sign speed is directly related to protection time (rule 
of thumb: 1/10 of sign periods is protection time). It is on uplink, and if it is in the state of a soft 
hand over, base station 16 a~c should receive the signal of all the subcarriers transmitted with 
the mobile unit 22 in the common difference of the protection time to a multiplex subcarrier sign. 
If multiplex way signal delay is taken into consideration, still severer synchronization conditions 
like less than 1/2 of protection time can be performed, for example. When it is in the state of a 
soft hand over on a down-link, the mobile unit 22 should also receive the signal of all the 
subcarriers from different base station 16 a-c within the protection time of a multiplex 
subcarrier sign. In the embodiment which has a soft hand over system on a down-link when 
transmitting simultaneously by the subcarrier from which different base station 16 a-c differs, 
synchronization of a sign is required between the mobile unit 22 (drawing 1) and the base station 
16. Such synchronization already exists in a group special and a time division multiple access 
(TDMA) system [ being mobile (GSM) / like ]. 

[0027]AII the earth position grasping systems (GPS) can be used in order to synchronize base 
station 16 a~c which doubles and is different in the form similar to the method by which the base 
station in an IS-95 CDMA system is synchronized. Base station 16 a-c can be synchronized 
instead by the cable (passing MSC18 in a certain embodiment) or radio link which connects base 
station 16 a-c, and, moreover, the base station can synchronize self automatically according to 
each circumference delay, for example. For example, it is thought that a Japanese Personal 
Handyphone System (PHS) performs synchronization of a base station via the atmosphere. 
MSC18 (drawing 1) is applicable to synchronization of base station 16 a~c. The mobile unit 22 
monitors paging/ synchronous channel of a down-link, and synchronization is possible by 
obtaining timing. For example, a group special and the delay of a mobile unit which contrasted 
the base station 16 with the slot timing when the mobile unit 22 called and preparation was 
required so that it could set mobile (GSM) are determined. Then, the base station 16 requires 
that the mobile unit 22 should advance the next transmission. The base station 16 can perform 
even amendment of circumference delay by taking "progress of timing" into consideration by 
checking delay of the mobile unit from the base station 16. 

[0028]Especially a soft hand over system aims at improving the reliability of the signal in the 
area for which the reliability of a signal is needed. The slash area 26 showing the interested area 
in the case of an embodiment with a soft hand over system is shown in drawing 1. The slash area 
26 is located in the border area of cell 14 a~c. Therefore, the mobile unit 22 in the field 26 has 
the tendency to receive a comparatively weak signal from base station 1 6 a-c, and especially a 
soft hand over system tends to improve the reliability of the signal in the area 26. The slash area 
26 has the tendency to give sufficiently small timing offset between the signal transmission from 
at least two of base station 16 a~c to the mobile unit 22 in the field 26. Instead, even if timing 
offset is in comparatively big area, whole cell 14 a-c is covered, and the soft hand over system 
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is active and is obtained. It is in those area, and base station 16 a~c and mobile unit 22 and/or 
MSC18 must take the form of a certain synchronization so that the signal from different base 
station 1 6 a-c may be received by the mobile unit 22 to the comparatively same timing, 
moreover, by a certain embodiment, base station 16 a~c which prepares for the collection and 
processing by MSC18 and is different within a certain time common difference receives the 
signal from the mobile unit 22 — it has — if it kicks, it will not become. 

[0029]The specific embodiment of the soft hand over system by the principle of this invention 
operates as follows at the time of operation. At the point X1 of drawing 1, the mobile unit 22 is 
not in the state of a soft hand over. The quality of the communication which the mobile unit 22 
has in the hexagon cell area 14a of the base station 16a, and is performed between the base 
station 16a and the mobile unit 22 is a permissible level. The mobile unit 22 communicates via 
the base station 16a, and the mobile unit 22 uses the one-set subcarrier which can be used for 
communication with the base station 16a. For example, the subcarrier of 24 lots can be used for 
the mobile unit 22 among the subcarriers of 1000 which can be used for communication with the 
base station 16a. 

[0030]The mobile unit 22 monitors the power level of the signal from the base station 16a, and 
the power level of the signal from other base station 16 b-c. The mobile unit 22 can monitor 
various channels and can perform various kinds of signal quality measurement. For example, one 
[ as opposed to each of base station 16 a~c in the mobile unit 22 ] of specification signal- 
transmission channels (for example, a pilot / synchronization / paging channel), It can search for 
the pilot sign which could monitor one data channel of each base station 16 a~c, or the data 
channel of the subset, and/or was inserted periodically. The mobile unit can measure the 
average power level of the signal on the channel monitored by using for example, RSSI65 
(drawing 3). Quality measurement of various kinds of electric power and others can be 
performed. 

[0031]When a mobile unit moves from the point X1 to X2, the signal transmission from the base 
station 16a is making weak the mobile unit 22 in this specific example, and it recognizes having 
descended below on a certain level. The mobile unit 22 also carries out detection of the 
existence of the signal transmission from the base station 16c. Since the measured value of the 
signal from the base station 16a is below a certain level and/or the measured value of the signal 
from the base station 16c is more than a certain level, the mobile unit 22 requires the soft hand 
over connection with the base station 16c. According to this specific embodiment, the mobile 
unit 22 requires the soft hand over to the base station 16c, and that base station decides the 
further operation to be MSC18. The mobile unit 22 starts a soft hand over based on the power 
level or the signal quality measured value of signal transmission from the base station 16c. The 
base station 16c can start the soft hand over connection between the base station 16c and the 
mobile unit 22 instead based on the measured value of the signal transmission from the mobile 
unit 22 to the base station 16c, Or the base station 16c outputs the measured value of the 
signal from the mobile unit 22 to MSC18 which starts a soft hand over. The mobile unit 22 can 
transmit the measured value of the signal which this receives from the base station 16c to the 
base station 16a or 16c, And the base station 16a or 16c starts a soft hand over, and ** or 
those measured value are sent to MSC18 which starts a soft hand over. 

[0032]ln order to start a soft hand over, the mobile unit 22 and the base station 16c, About the 
base station 16 and subcarrier which participate in a soft hand over about the timing included in 
a ** software HANNDOOBA state. And/or, signal-transmission information is exchanged via 
MSC18 about the multiplex subcarrier code and/or CDMA codes (it is the hit to operation of 
multiplex subcarrier CDMA) which participate in soft hand over connection. According to a 
certain embodiment, the mobile unit 22 requires the subcarrier of the same set currently used 
with the mobile unit 22 on the occasion of communication with the base station 16a in 
preparation for the soft hand over connection with the base station 16c. According to it, the 
base station 16c puts the same data as the base station 16a on the subcarrier of the same set, 
and transmits it to the mobile unit 22. It is in a down-link, and the mobile unit 22 cannot receive 
the subcarrier of total with the same data, and cannot identify the signal from the base stations 
16a and 16c. Although it may become weak for the base stations 16a and 16c which put some 
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subcarrier on the same subcarrier and transmit the same data, The effect of this embodiment of 
a soft hand over system is similar to addition of multiplex way component part specially, and 
increases multiplex way diversity gain by it. Such an embodiment of a soft hand over system is 
comparatively easy to carry out, and does not need additional hardware, i.e., the additional 
protocol which enables cocurrent connection in a different base station. 
[0033]Are in a multiplex subcarrier CDMA system and a soft hand over system, Since it 
communicates with the base station 16a when arranging for the soft hand over connection with 
the base station 16c, the same CDDMA code as the same subcarrier currently used with the 
mobile unit 22 can be used. 

[0034]According to other embodiments which adopted this specific example, the subcarrier of a 
different set for the soft hand over connection between the mobile unit 22 and the base station 
16c is used. The mobile unit 22 identifies the different base stations 16a and 16c, and restores 
to the signal from the base stations 16a and 16c independently. Therefore, using the specific 
example mentioned above, the mobile unit 22 modulates 48 different subcarriers instead to 24 
pieces, therefore needs additional hardware and/or the electric power to modulate. The soft 
hand over system which uses the subcarrier of a different set for soft hand over connection 
brings about the increase in a signal to noise ratio for a receiver diversity. This embodiment 
gives much more flexibility to base station 16c and/or MSC18 when assigning the subcarrier 
which can be used. It is in a multiplex subcarrier system and different CDMA codes on the 
subcarrier of the same or different set or the CDMA codes same on the subcarrier of a different 
set can be used for a soft hand over system. 

[0035]At the point X2, the mobile unit 22 is in a soft hand over state, and is continuing 
communication still more according to the embodiment of the soft hand over system mentioned 
above with the both sides of the base station 1 6a and the base station 1 6c. Instead, according to 
the mode of this invention, the soft hand over system can include the dual mode embodiment 
which chooses advantageously one of the above-mentioned embodiments used for a specific 
base station according to the validity and other operating states of the present traffic density in 
base station 1 6 a-c, and a channel. A soft hand over system using the subcarrier and/or CDMA 
codes of the same set Therefore, the connection between the mobile unit 22 and base station 16 
a~b, For example, if the base station 16c has already used the subcarrier of the set currently 
used by base station 16 a~b, connection between the mobile unit 22 and the base station 16c 
can be made using the subcarrier of a different set. The soft hand over system can use an 
alternative embodiment, The subcarrier of the number of some with the soft hand over system 
same for different base station 16 a~c which participates in a soft hand over among the 
subcarriers which can use the mobile unit 22 there and which can be used, The subcarrier of the 
different number of some for different base station 1 6 a~c is assigned. 

[0036]In this specific example, a soft hand over system maintains the soft hand over connection 
between the mobile unit 22 and the base stations 16a and 16c using the subcarrier which is the 
same or different according to the embodiment mentioned above about this at the time of 
movement from the point X2 to X3. It is in the example of multiplex subcarrier CDMA, and since 
a soft hand over system maintains soft hand over connection, it can also perform use of the 
same or different subcarrier diffusionHzed CDMA codes. In this specific example, the mobile unit 
22 also carries out detection of the signal from the base station 16b in this point. The mobile 
unit 22 can detect the base station 16b by monitoring a specific subcarrier, the subcarrier of a 
specific set, and/or a specific signal transmission / paging / synchronous channel. Instead, the 
mobile unit 22 can detect existence of the base station 16b by communication from the base 
station 16b via one side of MSC18 and the base station 16a or 16c. According to this alternative 
embodiment, the base station 16b can monitor a specific subcarrier or the subcarrier of a 
specific set about existence of the mobile unit 22. 

[0037]The mobile unit 22 and/or the base station 16b start the soft hand over which uses the 
signal measured values of the mobile unit 22 and/or the base station 16b. As mentioned above, 
signal measured values can be made into a power value measurand or other signal quality 
measured value. According to a certain embodiment, if it is more than a level with the signal 
measured values of the signal on a specific subcarrier, a soft hand over will start. When 
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establishing soft hand over connection between the mobile unit 22 and the base station 16b, the 
mobile unit 22 and the base station 16b exchange signal-transmission information via MSC18 and 
the base station 16a or 16b. The base station 16 to signal-transmission information Soft hand 
over connection. (For example, the base station 16b) is established, it is used for a subcarrier in 
preparation for soft hand over connection (and/or, used for CDMA codes when carrying out 
multiplex subcarrier CDMA), and the information used when establishing soft hand over 
connection moreover is included. 

[0038]At the point X3, between the mobile unit 22 and base station 16 a-c, the soft hand over 
system already established communication, and is maintained. Therefore, if the soft hand over 
connection with the base station 16b is established by the one-set subcarrier (and the same 
CDMA codes in the example of multiplex subcarrier CDMA) used for other base stations 16a 
and/or communication with 16c, The mobile unit 22 can treat an additional signal as multiplex 
way component part. If the software hand connection with the base station 16c is established by 
an one-set different subcarrier (and different CDMA codes in the example of multiplex subcarrier 
CDMA) used for communication with other base stations 16a and/or 16c, The mobile unit 22 
restores to a signal independently using the subcarrier of a different set. 

[0039]Since it is descending below on the level with the measured value of the signal between 
the mobile unit 22 and the base stations 16a and 16c and/or the measured value of the signal 
between the mobile unit 22 and the base station 16b is more than a certain level, A soft hand 
over system leaves the state of a soft hand over as it is in this specific example at the time of 
movement at the point X4 from the point X3. The mobile unit 22 and/or base station 16 a-c can 
perform signal measurement. According to this specific embodiment, base station 16 a-c 
exchanged signal-transmission information via MSC18 about the time of leaving the soft hand 
over state as it is, and, moreover, the base station 16b has succeeded communication with the 
mobile unit 22. As for the mobile unit 22, at the point X4, not the state of a soft hand over but 
communication with the mobile unit 22 is already performed through the base station 16b. 
[0040]Modification of the soft hand over system which replaces the soft hand over system to a 
multiplex subcarrier system, and excluded component parts besides said embodiment, added 
component parts, and/or was described, or the composition which uses a part can be attained. 
For example, the soft hand over system can use signal measured values various type on the 
occasion of the determination of whether to go into a soft hand over state. Although the multiple 
subcarrier communication system which uses a soft hand over system has been described as an 
OFDM system, other multiplex subcarrier systems can use a soft hand over system according to 
the principle of this invention. Although said soft hand over system has been explained as what 
comprises some component parts or a block, Please understand that a soft hand over system 
and its part can be carried out with other devices of IC for particular applications, a software 
driving processing circuit, or individual component parts. 

[0041]What has been described is a thing as it only illustrated application of the principle of this 
invention. These and other several kinds change, a device, and a method show this specification, 
and it will be easily understood by the person detailed on the art concerned that it may be 
realized to this invention, without deviating from the pneuma and the range of this invention, 
without following the described application as illustration strictly. 
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&CDMA3-KSaHt-5fc«)s »»J.-^hfz»H 

■ y\> Ksj— -/<■— ■ vXirAfi||^^S±feB^t)a)fS-^ 30 

tt*3i«ixij7i 2iz**M»— ex*««-r*. - 

{D4t£0)3glfi^8STM±. 1«X'J7 1 2litt»(7>-fe;u 

yXfA 1 0l:J:ori±*lWxiJ7 1 ott(*Jnw-b;u 

-t?;n 4fi^? biz^^coiEm (B^-fet-T) iz^fij-r^c 40 
4:A<-e#4. *-<D±* 4r;n 4 a - c fiAftflStBx 'J 7 

*l>P*l<D-fe;U 1 4 a - c fZ«lttiifl|«$t|fl5B£lltt-r« 
MM&i&m 1 6 a - c A<-t;U 1 4 a - c Izffix. 
*t£e »*B1 6 a -cfl)#^(±8iX-f7f>y- 4z 
— (msc) 1 8lz««*4x^ 0 ffeO)ji«*8yX 
fAi o(i N Msciz*(0Wji-c?S«*4xfcffiia>»*a 

izat^B^SS^^^vXTAcDcfc^^t^i: LtSlS 



iSsft h ^ > $/— / <0)«rt»Ji«IHfz#iJffl-r & Z fc 

[0 0 12] Z(7>^HJ6JKSlTM±. MSC1 8l±ig 

fctt*HU>^ 3 0^L, Sife^l 6 a-cffiSM 
lzffi^-teS*-r-Sai«'J>^3 0^»«t-r^o ££>!Z V 
MSC1 8im«ISi (PSTN) 2 OIZ-T^Z^ ti< 
XZZ>*vh r 3 — '7 (PSTN) 20lz|g^£*L£ 0 1* 
^HJfcJ&Jglz^oTliMS C 1 8|Z^U~A ■ /\> 

$#>£z<b:2><T*#£o 6 a - c(D&Hztm^ 

^P-b^-y-SjfrV^ h^i7h *#*JB£|r] I Cfc<J:tf 

[OO 1 3] ^CD*»SSt*»»-etts S*fe^1 6 a-c 

(D#^fd:±feiaWfzss$^^ — ^-cr>^ — s 

Zrto/KftMlDH 4 a -cP^CD^/clilfea)**^ 1 
6 a-c|ZffiS**l.fc*&^4z;Urta>«fea)»»ZL--; h 
2 2^MSC 1 8 t^feCD^ife^ 1 6 a - c £ 
^l^f^MS C 1 8 izJfH^E Lfc: P S T N 2 O (7) l*~?t\,fr(D 
*nA*^a«*-tfXt»tt-r4o 6 a -c(D 

«-^fZ{i»JBo.x h2 2 An 

■r-SSBSfciilUK^^z^^-e^, #^tfe^i 6 a 
- c \*&W\zl-v h2 2©aiSLfc«««*a)***+ 

*MSC 1 8lZ$&£--r&Z£A<-C?£<&o y h2 

2(ip| — *fcfiR&^)-fe;H 4 60^(D^tbrL~ ^ K2 2 
tOafSIt— t*X^, fci>L^^iMS C 1 BlZjSIJLfcP 
S TN 2 OCDL^TH*^C7)^JPA^^(7)il^H■9---eX^^ 

■r-So za>*#S3ll6^J8-ef±. ^tba.-^ h 2 2izi±jg 

«UfeJBTMi, »»ZL-^ K2 2(*^>'J >^ (SUb© 

»MZLZ1^ K2 2l£mt&m-\ 6 a-cA>P»(D«-§-ai]Sffi 
^MS C 1 8 |Z«£-*r&^ fe^L^[^^l!I^L~ 

^ h2 2i*«F8L#*«#a£«**-rsat*»i 6 a 

- c^ayyy h • Kt-/\-SSSMs ci 8fr»E> 

*fzs^-r^c:^3c»<T^i> 0 

[O O 1 4] V7 h ■ /\> K^-—/\— ■ yXfAOfc-S 
BSlz J:4xlf % SifeS 1 6 a - c f±*a»J*iSaiz*l± 
taf«§S»»az ^ h 2 2^*fcf*W«IJ.-^ h 2 

si6a- c t^njzL- ^ h2 2 k<omo>Mmm^o>'p 
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toot, K2 2f±-t*Le«**ft**MH 

t&WsiL-v h 2 2 to>rBircfeit-6iS«a)fc«>a)i^/<^ 

-><Dtt^lC^£C±:tfT-££o *SB(»i3iaCDMA 10 
yXf AlzfeoT, |h] — 4 a - c ft <ti£P$-t?;H 

4 a -cttsm©»tt h2 2S»9f<< 
itf-e*s, ^ot, *»mftiS»cDMsitl6^»-e 

[0015] fc*3eifi^ffi-ef±. ^jaaHtvx^Ai o 

(±St*H»»»flJ*«^b (OFDM) £ffll*6C<t*<T? 

*4. B2|:OFDMS«0)J:3»IlliSitSI 20 

MIBB4 oa>iitt«iiii»iia#aiittK»i=ii« 

**:f£*<»*JSl 6 a~c (01) &&XS/&tzl±& 
Ui-'y h 2 2lcteJB^£C £ 0 Z<7)!|#£«-C? 
I*. MMtltt^««BB4 0aaUUt1 6 a-cfZ 
Kltt>*U OFDM^fflt^c %4Stt[E]B4 OliMS 
C1 8^bS^1 6l:IbfePSTN2 0 (m 1 ) 
^^CD^W^CDcfca^^f-^ ■ try hC0;Sn^r-^ 30 
• V-X4 2^b§ft^ 0 =I— T * Is? ' -JU 4 
4fi^— ^aE4x*««L. BSIrIx^ — *$jE=i— ^r-O 
yr=«x3C*tt*»A-r*. H3tM*Sl*4 3l±n— 

>T >yifcf- £ " tf^ S0)^P^^fiNA<O F DM 
HttSX0>AlzHJS-r« N tK -f > h«*iaBI»^- 'J x 

3ESISP4 6 ( I D F T) CA^^^ e itflfeffl^^ h 

*ffc (qpsk) «H*afflLfcca>»£*«5» 
B-er±. iiJ*a5ft*i=2T-* • if* h^it^QP 40 

5 K&mi^tzk${Z2 Nd A^OFD MlB^Tr tf htf)$S 
§fe^^1~=]— T -< >^L7c 2 Nd t"— ^ - tf * hCD^P 
■^±TMDFT46 (*5 jSJ6»»TttaMfj»:7-- »J 

m^;KTl^ £ 2 Nd tf-v hliNd giM 

£&0>£IBlZ{£fflLtcNd <iG>a*»lr*j**H-So N 

flJfcN-Nd ■©M*»iSatt4fPf=»ffiA<-e#*o 50 



[O O 1 6] C<OWffi*m»EI"Ctt. I D F T 4 6<D£±I 

* f£3£li:?iJ£&2§ 4 5 lz J; y afejij aftv c, fz^& £ *l % 

4 7l£OFDMfE^tf>S#§ffli#£=l tf— U OFDMfS 

^/^-f > K^^>^ • ^P 4 7(iO F DMfE-^CD 
otO F DMEfflD^^ > K^-f >y*SlfTt4c OF 

fcSEsi-r4i£«ai«iaffl4 9fzisc,*L-5 0 

[oo i 7] gl3(^3l$^fc^**MIiJSft3ia63S<i 
*SIelB4 0 (H2) oXlfe^tt^&SA-r 
a»«*IelB5 0(7)««g^p^^BI**-r o wflOftSSI 

jtj^iB-efi. *am«isag«*isiB5oi±oFDM» 

Si5 0T^^ 0 OFDMg{gaH5JB5 00>M^^IIJ6 

? h ■ /\> K^h— /<— • 

«S£tt*DLfcy* *Ufcy-*" £S±6Ji1 6&tz\t&W) 
ZL-y h2 2lzfl|ffl-rs^i:36<T**-5o 2^>'J>2 

(*lfe«1 6^t>^l[|JL-^ h2 2^T*CDII^^U >^ 
tLt^I^^^) ±C0V^ K • y\> K^"— /<— ■ i> 
X-xAtDi^^. ^IftrL- ^ h 2 2 (HI) a>gffi«lHlB 

5 Oli'>3tC< t^ — -zxD^m 1 6 36<Bi:4z^ hCDilJ* 

JPWftfiffl^a/ffliEIsIB) lcJ;o-C^< o^<Z)S±fe^ 
16a-c (g)1 ) ^P>(D^^7>»J 

[0018] 7'^'J^ 0»»^-~ ^ h 2 2*xt>S*fe 
fzj:nfi\ ftifeMi 1 6 a - c li^KlZL-^ h 2 2^t»CD 

mmmx*\±. - ^ h 2 2 > u 

te&v/*tzi*<tt> i )<Dmmmm&m^z>^ktfT* 

[ o o 1 9 ] ^a>»SSHfc«iB-e«4. 1 6 a - c 

IH1B5 4te»3pJ#tl]» (AGO ?P7>5 6$ffll> 
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t p y-f-f y ^ 5 8 l:A* ^ t^v^ju 

fz^&£*l,& 0 ^-r ^$juoFDMfg^(±u^;u«fcb3£ 

16 O f-ct oTg^I^n. AGC3 6^(D^J^^;1J37^ 
V7h- /\> K^-— ' vX^ACD— Si5 6 2[z£^T 

f*. g««#a>?^S-<>v><r-^ (RSSI) 65^ 
0(z{£j3L. H^pl^l^t^C^^t^, R 
S S I 6 5<EtiJ;fcl£fr]ffll[H]]&6 4 0>V:7 h • /\> K^"— 

[0020] RSS I 6 5f±(i*a«jE^P^^7 6<7>tfi 

1 60>»Sn«a£iK3£fll«BB4O (H2) ^^SISL 
^— (crc) . gfM^^-i: (£«ii*n<D:fc*a 

JKDSffiSife^ 1 6 (0 1) (7>»««lel»5 Oli. Sig 
4 0 (0 1) A^b^0)«^1f«*j3l«»BrL-^ K2 2 30 

*fcr±aiflM*«i 6a)a«*®»5o-^iga-r«zt 
*<x^£ 0 

[002 1] V 77 h - /\> K3J-— /\— ■ vX'tACDbiJIB 
«»6 2l±, »BIWESXXfilWiIft5oa)1H«PBIB6 

4<D-£fl<t LTtSf££*lTL>£ 0 ftJ^l(H]£S6 4i:SIS« 
f£(tA<fSK*HXl^a<. $iJ^i[h1SS6 4fife^>«stlz^ 

nMK£XaS«tB»4 0 (132) G>-}uvOtoh. Stfe 
J81 6(7)rt^fccfc^/^f-iiMSC2 8a)|7qaJ^J:5^: 

[0 0 2 2] T±P^-ir< i/^JUSfil*5 8frt>£>-x 
^^JI/OFDM«§ll jaa»«iE^P'y^ 6 8 fc£ 

*l&o * S >^/H»»^l»»b^a ^^7 7 O liO F D 



*&U 5>y«#*«H^-'JxKlft (DFT) ^ 
□ ^^7 7 2\zm&-t& 0 OFDM«^tt|i[3£5IJ*«*7 
1 IZcfcoTlfi^J^e)afeWf^*«*3K. DFT 7 2fztib^I 
£*l£ 0 DFT 7 2 (L^<O^(0SgJfi^ffi^felt*S55S 

h2 2©ai««Isltt4 O (12) J&^tD^SffllttiSa 

«#*fcl*OFDM«#S«rt^4BJ«iSS8±-TfNfiJII 

*jWo z:a)»s*ift»iBr3feNt*ai««isi»4o 

(0 2) |COlvCa*-<fc«fc5f^ D F T 7 2frb0>*$»J 

^N-Nd »j*isaaj*i±. HfntLta5-t^* 

So liffl^/H^P^^ 7 41*. Nd IiJ«iS»CD{44a*i6 

«iU (a*a^fflii*iiffi«jE^p^<7 7 eiza*L. t 

©tt««]E^P-v^l±-t*ia^Nd IiJ»3ia^«iE-r 

[0 0 2 3] ^>'J >£±a>*fc£afctfeJBl 6a-c 

K^~— /<— - vXfA0^, ^Kjzl- ^ h22 (i 
1) C0g{S^5 OlZ[± % -ffl^&fi^SH^P^^ 7 Ar t 

-cfz»-r*Hi-- ^<Dwm&& : £&m-tz>mmr*m 

(12) 0>jllS^lpIx^-ffiiE=3— KtflHMbU -x— ^ 
&{15fc8 Olz^—- Zm^ZthJl-fZOL^tZtnyt 7 8 

©HaBSSetfflL^V^ h ■ '\> K*— /<— ■ i>X^A 
^iS^r. 8»az^h2 2 (0 1) CD^^l^S Of:: (ill 
4^1*^1 6 (i1) ^bCDV7h -/\>Kt-/N- 

46, {4*S^;1'I^p^^ 7 4^e:«ttiE^P^<7 7 6ir& 

5 8 2(4. fe3M3E><fT^+t 

[0 0 2 4] *ailJ«SI}fiCDMA(7>«-r?f±. ffi^i^P 
^<7 8 3I4. ffi4S«jE^P^^7 6^t>a>«jELfcI"J« 

isa*»«-ra. k 2 2 - (a 1 ) i=tt 

^8 3lilf«4 0 (02) (Dfc£^ff^lzfc-3TI* 
C D M A =3 ~ KlZltca ^ *LfcffijE*^fflllftaia * ffi ei ^ 

-tJ:. =r • X^L/^T-Y ><?"-r^o ffi^^P 8 3(4, 
*&**JfeS 1 6 a - c 3^««»»J.=.<y h 2 2 (0 
1) (zit^^ntzfsl-OC DM A=i— K^fiEffiL. fcj: 
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2 2 (HI) |zfg^*tLfc*&SCDMAa— K£{£J8 
LXU£M£:£SlfeJi 1 6 a-c|z£oX{£ffl£;ft£iHj 

£ D ftfcoT, ffi^l^P7^8 3lt IftiiiiSBl 6 

a-c^#Ua-7S2 2 (HID lefts 2*1*1 fili] 

J6A 1 6 a - c A^f^la- 7 h2 2 (HI 1 ) l^fg^ 

* *tfc lift 5CDMA3-K$ttfflLt « Jltt 

@1 6 a-clZj:-3T«ffl**t4»a4-b^ h<DBJfti£ 10 

[0 0 2 5] fc£Sllfifl2«X*[i. «H*8 3lifl[§ft? 

□ ^^7 8(=Mi«H6afli**Mffl*-r*. mb 

»SI»CDMA*flEffl-r-5L^<'33&^S6J6^ffi-ei±. ffi 
HS8 2tt*#-(bie*fTL*«8Sa>«-BJ»3l**«[^ 

gas 2icai*-r^o astfeA i e a-c^fi^t^ h 
<nwm&}&±iz&msmj£& cdma stMrr 

y*^fc*^*io)Biiaa*a*-r*«ififc-efc«. » 

3B«a**«. MBaraattWf±**fc^n**7 8 

[OO 2 6] — flftl::. OFDMvXfA©«j;5ft>ia 30 
»i*ifivX^A(DE^5SJlttttft«:CDMAi/XTA<D 

V7 h ■ /\> K3j— /<— 0)tt8lfz&oTf±s Sife^i 1 6 

a - c i*. *»B*isaE*(=»-r s«a*i«cD^*rt 

h 2 2fcJ:ox4EiSSHfc*xa)Blltt36aj 
©Sf^Sfit^^^fc^o *«MK«**#Mfr« 40 
#"J*tf. SKBSMCD 1 /2&W<B«fc5fcHiJKLl* 

h 2 2li*KB«Bai«E^(7>«»B#Partlc||&^*iftS 

i e a-c^&a>ttr<DBaraaa>«»*a«t--<*-c 

£>3o 6 a-ctfJltt*BM£StT*HB* 

- ■ yXTA©*4*«»tt-CI±, ^Hjzl- ^ h 2 2 

& Q C(D£5&l^»Hbfi^u— :/ ■ x^ix-wu • ^/<-f 50 



;U (GSM) <7)£5&B5#f«J^7cJ£*7C ( T DMA) :>X 

[O O 2 7] i^iilffilvXfA (GPS) [± I S 
-95 CDMA vXtAllfc(t^)Sti!l^|5]Hb^^^ 
*ft(Z«fc«SCfC-&t?-frKft«**JB 1 6 a - c £[H]Si 

1 6 a - c fiS±fe^ 1 6 a - c £ (fe«XlfcX* 

JIXttMSCI 8^LT) ^ttSfcfiMttU^lcJ: 

kti<v£Z>o vv/n— — X ■ /\— v^-;u • /\> 

x >r • *>XxA (PHS) li*9tS^L*ifeSa>K 
i<b^SW^^#XbtlTL\^, 0 £«blC, MSC18 
(01) li*«Rl6a-c(Dil«fc[:«ffi«Cttf 
■r?#*o S2 2fi$r^>y >^cd^— 

t?l5iffl<b3&<-c#4o * - x^>-v;u ■ 

/W;U (GSM) ICfcft£c£5l^ ^-7h2 2i}^ 
& 0 attfeJBl 6(±8ia-^ h 2 2 tfSfcttfciX 

[0 0 2 8] V7 h ■ /\> K>J-— /<— >X^Af±«NFlC 

M*it^-^^l^<!:t^c H1 icy? h « /\>K 
^_ /N -_. vX7 L A^fc^HJ^^E|(Di^^^^^xy r 
S*-r»«x 'J 7 2 6 £ ^-T 0 £H*x 'j 7 2 6 [±-b;u 1 

4a-cO»JMWl:fiItSo ftox. «*2 6fcfc 
l*S»».xx<;/ h2 2l±Sife^1 6 a-cld^bitSMa 
il^f^^^flt^M^^fc L J . y? h • /\> K*— /\ 

^^#Lcfc5<b:-r^o 3?bl:, 8«i U 7 2 6 

1 6 a - c<7)ft£D'>£:< £ 0^&H«2 6 P^CO^lfe 

zl-^ h2 2^(05i««^fflSrBllz+»yJx*35:^-< 5> 
h*<ltRM*#>E»:xU7rt-l?a&oXt,-b;n 4 a-c^ 

X. Si^^ 1 6 a - c t s V h 2 2 

/rliMSC 1 8(iS7^^>Sife^ 1 6 a - c £ (Z)ft-§-2)< 

tb^^i^L^-r s>^x^-=l-^ h2 zizjz-ox^m 
^iftzL- y h2 2^t>ofS-^fi, &«i»t»n 

XliMSC 1 SXCDilxm^JIf-ffiTU fc^Bt^^Ml^ 
[O O 2 9] ilfcB#. ^^B^COJliilZcfc^V^ h ■ /\> 
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W-f&o m 1 COife^X 1 fZfclNT. ^ItJ-- 'V h 2 2 14 

V7h ■ y\> K^* — /\ — (7)tt$l"CI£&:i^o K 

2 2 it&i&m 1 6 a (DAftflHz/'U - X'J71 4 a ftfzfc 

Sife^ 1 6 a t»»^L— h 2 zt(Dm-e'rrt>tiZ> 
iI^p n 0 Mf4s^u^jUT*fc£o ^|j]a-7h2 2iiS 

*«1 6 a £fl*L««U 6 a £ <D»«|C»» 

zl-^ K2 214— Hbv hOWKL»ftMiliSSKt«ffl-r 

£o «Xl4. »»ZL-^ K2 214. S±fe^l 6 a <h<D& 
«l^fJfflL»4 1 O OO0>IIJ*3t»(Drt. -*§2 4<!<D 10 

[003 0] ^HJJ-— 7h22 I4S1&^ 1 6a^b <D{f 

l^^^-^t^o »Ba-^h2 2li«^ftf 

£*<T#£o #Jx.l4. ^»a~^ h2 2(4. XifeJSl 6 

a - c «)#^ * L^rtt^oftfia^eaf 1 

(#]*I4\ / W □ 7 h/^/^-v >^ ■ f V >^ 

£ • T-V>*JK fc*LM**^4z^ h(Df-^ • ^ 20 
*;u£-E-*T*^. fe*tf/*fcl4#A**ifc/<-f 

(4#j*.l4RS S I 6 5 (H3) S«fflt6:tl:J:oT 

[O 0 3 1 ] ^IftZL-^ h*<*jfiX 1 fr&X2fC8B 
-f£<t£. Z(D*£«l=fcr+*»«|J.z:-; h2 2(4»* 

jUOTUBT LT Lf of- 1 d: $ So ^KjrL-^ 30 

h2 2(4s±fe^i 6 c^&©»««*a>#ttfl!>ttajti-r 

£o Sife^l 6 a^t>0>e^Ii|Sfiil4feSU/<;UJaT 
t?fcy, fc<fctf/*fc[4«tfeJ8i 6cj&^0fi§©ilS 
<ai4fe&UK;ui^±T*fc£fc#u 8»a-7h2 2fiS 
jfe^ i 6 c tcDVZ? h ■ /\> K*-— A— SIS*S*-r 

£ e C0)t#S*lfi^SlT?l4. 8»az7h2 2[±«*S 

1 6 c^<r>vz? h • /\> K**— /<— £g*L, -ta>*ife 
Hr4Mtt4«lftSMSC 1 8£fl&y*tf>£o 

h 2 2 l4S±fe^ 1 6 c U^;U*fc 
f4«^n a nJt»/£«l-*^#V:7 h ■ /\> Kt-/<-SX 40 

h2i±£ e ftfroT. **JS1 6 cI4»«I3.— 'V K 

2 2frt>afc«W8i 6 c^©a««-^a)»is«i3*r5#« 

ife^ 1 6 c t&Wl^—V h 2 2 <tCDP^<7) V? h - /\> K 
/<— ft£c£X$ — h^SCt^T^, &&IM4* 
*J|1 6 c(4^tb^--'V h2 2^b(DBfOaiSII$V 
^ h • /\> K^— A— $X£— h^t^MSC 1 8^Hi 
£t>l^ ««IZL— ^ h2 2l4-*l*<*4feSl 6 
c^t»S«-T^«#<7)aflSfit*»*fe«1 6a*fcl4l 6 

6cf4V^h-/\> h*t-/<~SX^- S£i±jbV fc£ 50 



iM4*4xt>co$i£fif[4v? h - /\> 

[O0 3 2] h - /\> K*— /\— £X£ — h£i±& 

»Ba-f h2 2^1^11 6 c. l±V7h-A 

T. 6J:tf/*fcliV7 h ■ /\> K*— ft«l::liB# 
■rS^«I»J«ai>S=l— K^J:^*tcf4CDMA=i— K 

(^miysft^cDMAcDHMfc^fcy) i:ol^ms 
ci 8£:frL(I^<s&1f«£3S»^£o fe-SHHS^SI'e 

14. &W)3-—V h 2 2!4SifeJ^ 1 6 c h - /\> 

K^-/\— ft SCi^fcMl 1 6 a <t<DS«U:|BL» 
SlZL--/ h2 2(ZcfcoXftffl^tLTl^l^— tZ'V hCOglJ 

fto.-^ K2 2 14. *t*f^»a>H»iSieS 
gfL, S±fe^ 1 6 a t 1 6 c^t>0)(g-^£f«SlJ-r&- 
<h(4T*^^L>o ST©ffl«i*ai4I^-a)IiJllft5S5SI^*1i: 

Tf^— T— ^ £fci£-T£SifeJ^ 1 6 a ^ 1 6 c (Dt'folZ 

x^A(D*iiifi^ji(oa*i4^sij*m»««ffl»(o^jn 

X^A0>CCD<J:5^IISE^I4a:^IIJ6^^T*. # 

[0 0 3 3] ^bl^. ^miySft^CDMA vX^A/Z 
fcoT 77 h • /\> KtJ— /<— - i>X-xAI4 s 

6 c ^cov^ h ■ /\>k^--/<— ««so>igi»y^iRL* 
mm i 6 a <ta«-r-6fcto. f^sb^--^ h 2 2icj:oT 

ffi^**I"CL>Sf^ I! HHiSatB— CDC D DMA =1— K 

[0 0 3 4] *«F£eiJSSfflLfc*<7)ll«5^ffi-Cf4. « 
1*3.-^ h 2 2 k&t&Mi 1 6 c k<DVSl<DV7 h ■ /\> K 

So *v h 2 2I4*«C-S*ife» 1 6 a t 1 6 c ^ 

IH^IJL. StUl^ 16aM6 cA>b0>fg^*S»l^(Z«i9 
«o ^oT. ±5SLfcf#£&«*ffiL^»a.zi^ K2 
2I4 2 4^@izft^y Ir4 8flCDM«:«UttiSS«ftH 

Elt^l^^Itt^o h - /\>h # 3*— ft 

^ffii4«fflL»-5H«2ia<7)»]yaTizisaL**fesi e 

— • i>XTAf4. B-*f-l4*tt*-iz^ h<DH«Hiaft± 
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[O O 3 5] X 2Clfcl*-C\ *£iJj^L— *y h 2 2{±V 

^ h • /\> K3j— /<— tfcSlfcfcy, ±&LfcV? h - /\ 
> K*— /<— - vXxAO)IIS£^9lfc(j£oT*ife^ 1 6 

a <tS*fe/^1 6 c^^tM^Ltl^o <t 

— ■ i>x-rAf£ s XtfeJg 1 6 a - c fzfcff^^^of 

T. V? h • J\> K*"— A— • ^X-r-AfiB— te'V h(7) 
Iijje^;^ fc«):lf/St:l±CDMA3-h*Sl l^Ifc^ " 
y h2 2t**g 1 6 a-btO>r$<D&mk* Mx.lt* 
Sife^ 1 6 ctf&i&m 1 6 a - b HcfcotiJffl^tlt^ 
£-tzy hO)IiJJft3ia*BElcfflu\TL^(D-e&*itf. mtt 

h ■ /\> K;j— /<— ■ v^^Afi<tt?ycDllJE^SI*ffi 20 

[OO 3 6] Z(D4fS«ICfcLxT±fe^X 2^t>X 3^T* 

*ffifflL»«IJ.-^ h2 2t*lfeSl 6 a. 16c<b:CD 30 
SICDMAMJCfcot, h • /\> K^"— A— ■ 

>>X^AfiV^ h ■ /\> K*- /<— »«*it»-r^fc 
ft, B-*fcf±Jl*:*Hltti£5fttt»ftCDMA=i-K(D 

& 0 ^tbzL-^ h2 2ii^a>iij«aiat. ws-t^ h 

6 b^«iti-r^CihA<T**-5> 0 toot, h 40 

2 2f*MS C 1 8 t&i&m 1 6 a £tzi± 1 6 c(D"^^ 

^LSiih^l 6 bfr ^CDiHId^oT^ifejl 1 6 b (7># 
*S1 6b(*»MzL-^ h2 20>fffif::li8Lt#£<DSlJ« 

[0 0 3 7] giaz^ h2 2fccfctf/*fcl±XtfeJ3l 
6 bf±»M^L-y h 2 2 *3cfc«/*fcl±att6B 1 6b(D 



h£*L£ 0 h2 2£**JBl 6 bir^fMlfcv 

h 2 2 <t&ife^ 1 6 bliM S C 1 8 <tStfeg 1 6 a 

i*i 6b^Le§eiffi«s5cftt?»o «#eait« 

Ii\ i^i6b) SflfcftU V7h-/oKt-A- 

IlJSlSSift CDMA <Z)HSfc{Z&g L C D M A =1 — Klzffl L> 

[O O 3 8] ife^x 3fzfclNT h • /\> K^"— /<— 
• yXfAli^lliZ^ h 2 2 t&&m 1 6 a - c <b: 

6 a fcctlX/^/rli 1 6 c ^CDil^llC^ffl^tL^)— \1V 
h(Dffl»3ia (te«fctf*MBJ*3iaCDMA(D«fCj3lt 
<5> — CD C D M A =1 — K) X'V&iLZlX&CDT'fotllt* & 

wi=l-v h2 2i±#noMa«****a«rtffl»i lt 

83ui:3&<t^Sc Siib^ 1 6 c k<DV7> h ■ y\> K» 
^<ffe(DS±1bS 1 6 a 1 6 c i:(7)il^(D 

Ml'JSe^;^ CDMA (£>#iHz fc(t^)S^^CDMA3- 
K) -C«Ht*tL^a)"Cfc*Ltf. »»a-^h2 2l±*6 

[0039] - 7h22t Sife^ 1 6 a N 16c 

"J, S 2 2 1 6 b t 

0^^^^0**lC^-^, 0 «-^fflSf±»»J--^ h 2 2 
fc^UV^fcIiSi*^ 1 6 a - c fZcfc oT^t5 C<b^T* 

h ■ /\> K3j— y<— tt!B*-t^**(zLTfc< <h^l^o 
In-CMSC 1 8^^L{l^-fei2ltS$g^x«L. L^tS 
tUl^l 6 bl±»»rL-^ h2 2^0)^I$-?I#^^T5^ 

>S 0 Mx4-eii, ^sjzl- ^ h 2 2(iS^v^ h ■ j\ 

fgli^±t!l^1 6 b^ilLTfr^tL^o 

[0040] HMiBH^^^^fz. ^miij«a£*vx-7 L 

f£-efc£ 0 0'J^«. V7h- /\> K^"— A— ■ yXfA 
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